1 = k 3 x 3 − r 3 x 1 − k 1 x 1 (T 0 − x 2 ) + r 1 x 2 , x 2 = k 1 x 1 (T 0 − x 2 ) − (r 1 + k 2 )x 2 , x 3 = r 3 x 1 − (k 3 + k 4 )x 3 + k 2 x 2 , x 1 (0) = D, x 2 (0) = 0, x 3 (0) = 0 (1) The constants k, D are assumed known. A different version of this model was proposed making a pseudo steady state assumption. In this case the number of states reduces to two:
with an output y = k( T0x1 K M +x1 + x 3 ), and 6 unknown parameters (V M , K M , k 3 , k 4 , r 3 , T 0 ). Similarly, D 1 and k are known constants.
Enzymatic oscillations: the Goodwin model
This classic model of oscillations in enzyme kinetics was proposed by [2] and used by [3] to benchmark several global structural identifiability methods. The model has 1 output (y = x 1 ), 3 states, and 8 parameters:
Three-layer MAPK cascade with mixed feedback
This model was presented in [4] as an example of a system exhibiting both oscillation and bistability. It is a three-layer signalling cascade with positive and negative feedback loops and Hill nonlinearities. It has three states, which are the phosphorylated forms (x 1 , x 2 , x 3 ), and 14 parameters (
NF-κB signalling pathway
This model was presented by [5] . It has 15 states, 6 outputs, and 29 parameters:
, x 9 = c 2 + c 1 x 7 − c 3 x 9 , x 10 = −a 2 x 2 x 10 − a 1 x 10 x 6 + c 4a x 12 − c 5a x 10 − i 1a x 10 + e 1a x 11 , x 11 = −a 1 x 11 x 7 + i 1a kvx 10 − e 1a kvx 11 , x 12 = c 2a + c 1a x 7 − c 3a x 12 , x 13 = a 1 x 10 x 6 − c 6a x 13 − a 3 x 2 x 13 + e 2a x 14 , x 14 = a 1 x 11 x 7 − e 2a kvx 14 , x 15 = c 2c + c 1c x 7 − c 3c x 15 .
(5)
The outputs are: y 1 = x 7 , y 2 = x 10 + x 13 , y 3 = x 9 , y 4 = x 1 + x 2 + x 3 , y 5 = x 2 , y 6 = x 12 . It was used both by [3] and [6] as a benchmark for structural identifiability methods. In the formulation of [3] , only 13 parameters are considered unknown. In general, all of them can be considered unknown.
JAK/STAT signalling pathway
This model of the IL13-Induced JAK/STAT signalling pathway was presented by [7] and later used by [8] : The outputs are: y 1 = x 1 +x 3 +x 4 , y 2 = θ 18 (x 3 +x 4 +x 5 +0.34−x 11 ), y 3 = θ 19 (x 4 +x 5 ), y 4 = θ 20 (2.8−x 6 ), y 5 = θ 21 x 10 , y 6 = θ 17 θ 22 x 10 /θ 11 , y 7 = x 13 , and y 8 = 165 − x 8 .
Circadian clock in Arabidopsis thaliana
The genetic network that controls the circadian clock in A. thaliana was proposed in [9] . This model has 2 outputs (y 1 = x 1 , y 2 = x 4 ), 7 states, and 28 parameters:
(7)
Metabolic model of Chinese Hamster Ovary cell (CHO)
This metabolic model of Chinese Hamster Ovary was included in the BioPreDyn-bench collection [10] as benchmark B4. It has 34 states, of which 13 are outputs, and 117 parameters. Due to its large size the equations are not included here; the reader is referred to the supplementary information of the original publication [10] for details (it can be freely accessed online).
